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Background: under physiological conditions, articular surfaces are subjected to mechanical stimuli, of 
which compression is highly represented. 
The resident cells of cartilage, the chondrocytes, are surrounded by the pericellular matrix (PCM), 
which transmits chemical and biomechanical signals to the cells. Abnormal mechanical load of the PCM 
triggers metabolic changes in chondrocytes causing ECM loss and tissue degeneration, eventually 
leading to osteoarthritis (OA)1, 2. To date, it is still not fully understood how chondrocytes respond to 
mechanical stimuli in relation to cell signaling3. 
Project: this project aims to better understand how articular chondrocytes respond to mechanical 
forces and to delineate the role of α-10 Integrin. Although recent studies indicate mechanosensitive 
ion channels (TRPV4, Piezo-1/2) as crucial responders for mechanical stress, conditional ablation of the 
encoding genes does not significantly change the severity of OA in a mechanical murine model induced 
by destabilization of the medial meniscus (DMM). We will investigate the role of integrin α10β1, an 
integrin receptor most abundantly expressed in cartilage4, and which could be targeted in skeletal 
pathologies such as OA. We developped a 3D agarose-based chondrocyte culture allowing us to 
analyze the effect of dynamic compression on signaling pathways5,6. Preliminary results obtained with 
costal chondrocytes indicate the feasibility 
for RNAseq and phosphoproteomic studies. 
We observed a clear differential response of 
α-10 KO chondrocytes (in collab. with U. of 
Münich) compared with WT. 
Missions and tasks: the mechanically-driven 
pathways potentially involved in a 
pathological situation such as OA will now be 
investigated in a more relevant context by 2 means: 
-our validated mechanosensitive system will be used with mouse articular chondrocytes (isolated from 
hip joint) for transcriptional and phospho-proteomic analyses (i). The mechanical response will be 
characterized in the presence of α-10 Integrin (normal response) and in the absence of α-10 Integrin. 
-then animal model of OA (DMM) will be employed to verify the involvement of the potential 
candidates previously identified and using spatial omics approaches (ii). 
Altogether, the project will uncover new mechanical effectors of compression stress notably through 
the α-10 Integrin receptor, providing a fundamental understanding of cartilage mechanobiology, and 
opening new strategies to treat pathologies such as OA. 
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